'  REPORT  DOCUMENTATION  PAGE 


Form  Approved 
OMB  No.  0704-0188 


Public  reporting  burden  for  this  collection  of  information  is  estimated  to  average  1  hour  per  response,  including  the  time  for  reviewing  instructions,  searching  existing  data  sources,  gathering  and 
maintaining  the  data  needed,  and  completing  and  reviewing  this  collection  of  information.  Send  comments  regarding  this  burden  estimate  or  any  other  aspect  of  this  collection  of  information, 
including  suggestions  for  reducing  this  burden  to  Department  of  Defense,  Washington  Headquarters  Services,  Directorate  for  Information  Operations  and  Reports  (0704-0188),  1215  Jefferson  Davis 
Highway,  Suite  1204,  Arlington.  VA  22202-4302.  Respondents  should  be  aware  that  notwithstanding  any  other  provision  of  law,  no  person  shall  be  subject  to  any  penalty  for  failing  to  comply  with  a 
collection  of  information  if  it  does  not  display  a  currently  valid  OMB  control  number.  PLEASE  DO  NOT  RETURN  YOUR  FORM  TO  THE  ABOVE  ADDRESS. 


1 .  REPORT  DATE  (DD-MM-YYYY)  2.  REPORT  TYPE  3.  DATES  COVERED  (From  -  To) 

Technical  Papers 


4.  TITLE  AND  SUBTITLE  5a.  CONTRACT  NUMBER 


6.  AUTHOR(S) 


7.  PERFORMING  ORGANIZATION  NAME(S)  AND  ADDRESS(ES) 

Air  Force  Research  Laboratory  (AFMC) 

AFRL/PRS 
5  Pollux  Drive 

Edwards  AFB  CA  93524-7048 


5b.  GRANT  NUMBER 

5c.  PROGRAM  ELEMENT  NUMBER 


5d.  PROJECT  NUMBER 

^SO^l 


5f.  WORK  UNIT  NUMBER 

8.  PERFORMING  ORGANIZATION 
REPORT 


9.  SPONSORING  /  MONITORING  AGENCY  NAME(S)  AND  ADDRESS(ES) 


10.  SPONSOR/MONITOR’S 
ACRONYM(S) 


Air  Force  Research  Laboratory  (AFMC) 
AFRL/PRS 
5  Pollux  Drive 

Edwards  AFB  CA  93524-7048 

12.  DISTRIBUTION /AVAILABILITY  STATEMENT 


11.  SPONSOR/MONITOR’S 
NUMBER(S) 


Approved  for  public  release;  distribution  unlimited. 


13.  SUPPLEMENTARY  NOTES 


14.  ABSTRACT 


20030128  233 


16.  SECURITY  CLASSIFICATION  OF: 


17.  LIMITATION 
OF  ABSTRACT 


a.  REPORT 


b.  ABSTRACT 


Unclassified  Unclassified 


c.  THIS  PAGE 


Unclassified 


18.  NUMBER  19a.  NAME  OF  RESPONSIBLE 

OF  PAGES  PERSON 

Leilani  Richardson 

19b.  TELEPHONE  NUMBER 

(include  area  code) 

(661)275-5015 

Standard  Form  298  (Rev.  8-98) 

Prescribed  by  ANSI  Std.  239.18 


MEMORANDUM  FOR  PRS  (In-House  Publication) 
FROM:  PROI  (STINFO) 


16  Mar  2001 


SUBJECT:  Authorization  for  Release  of  Technical  Information,  Control  Number:  AFRL-PR-ED-VG-2001-053 
Miller,  T.C.,  “Crack  Growth  Rates  in  a  Propellant  Under  Various  Conditions”  (VuGraphs) 


JANNAF  34th  Structures  &  Mechanical  Behavior  Subcommittee  Meeting  (Statement  A) 

(Cocoa  Beach,  FL,  26-30  Mar  01)  (Deadline:  26  Mar  2001) 


r 


L 


Introduction 


F 


M 


0 

D) 

0 


0) 

T3 
C  . 
0 
r* 

O) 

c 

■  H 

c 

0 


O) 

c 

i  . 

-m  m 
O 

o 


3 

C 

(0 

E 


a 

E 

o 

o 


O) 

C  a 

v-  as 

a  = 
o  TI 


o 

> 

0 

TS 


0 

a. 

& 

0 


co  -9 

J*  -Q 


o 

0 

1-  M— 

o  o 


>* 

2  c 

E  0 

=  r 

■°  o 
>  3 
5  5 

2| 

C  D) 

’5)  >* 

0  0 

£ 

S'  w 

£  o 


<o 

o 

0 

o 


0 

i_ 

o 

0 


c 

0 

to  0  = 

j=  0  0 

t  3  Q. 
-  0  O 
0  o  j- 
S=  0  o. 

—  X> 

0  —  _ 
0  0+3 
O  m_ 

C  +3  O 


0 


0 

+-» 

0 


□  ■= 


0 

to  o 

+3  if)  C 

O)  0  3 

E  ^ 

3=0 

Q  if)  ^ 


CO 


omplications  in  Propellant 
Fracture  Analysis 


HHk. 


Q)  trs  ^ 

ip  jE  a> 
©03 

I'fl 

Q.  E  * 

—  o  co 

(0‘S  O 
3  0)  s- 
w  -O  O 

=  ©  £ 
iff# 
«-2  § 
5  ©  <D 

“3  0  = 
c  C  0) 

re  ©  g> 
-30 

a>  c  £ 
Q.  ©  o 
1-  a>  -§ 

Q_  T3  .= 


2  © 
O  (0 


■O  = 

©  m 

N  5 

>»  s 

re  .2 

re  c 
Cw  <D 

C  > 
CD  C 
CD  O 
JQ  O 


<0 

ini 

"5  c 

CO  c 

1111 

re  .2 

£.2 

11 

5l 

|Z 
E  c 

3  O 

W  0 

O  O 

CL* '  o 

X,: 

1 1 

0  ,z* 

Ill  CL  :! 

:  01  Q 

w  o 

O  CO 

C  a) 

1  ■■ 

o  t; 

"O  CD 

CO  9- 

0  o 

1  * 
CO  0) 
o  CO 

a  £ 
a  ^ 

«  o 

CO  0 

c  © 

©  m 

SCO 

o 

'Z  CD 

0  jQ 

Q.  — 

m  0 

f  £ 

CO  y 
C  j- 

1 1 
©  5. 

C  S 
o  i 

O  CO 


I  co 
o  -U 
““  CO  co 
COW 

E  —  CD 

0  rz  is 

v  s 

o  E  -c 

I  ®  W 

£  >  £ 
o  -n  £ 

i=-o5 
>,  0)  •, 
c  co  t: 

CO  3  O 
>  CO  _c 
CO  °  CO 

C  CO  o 
o  c  +- 

£3  0  0 

■■5  "43  O) 

ci2 

oco 

o  O  *i 
o  o  © 
o  re  o> 
•r  «  c 

L  0)  Z 

a>  is  o 

</)  W  T3 


conditions  caused  by  pressurization  during 
launch 


Experimental  Procedure 


Specimen  Geometries  and  Test 

Matrix 


Test  Conditions 


c 

0 

E 

a 

■  ■■ 

3 

CT 

LU 


CD 


O 

<0 

£ 

U) 

c 

■  mmm 

0) 

CD 


CD 

£ 

05 

O 

% 

a> 

o 

3 

CO 

CO 

CD 


I-  Q- 


Pc» 

.2 

•  ■  =■ 

c  <b 

c  <= 

£  .2 

*  C 
CO 

!§Bi 

;  O'-'" 

3 

'^rras3« 

.2  T3 

(0  « 

CO 

(0 

£ 

-a 

^  CD 

o 

:-W;  ' 

•••  CD ;  o 

s  a>  .2 

£ 

'■f.  3 

:£v  . 

uj  a. 

C 0 

Videotape  equipment 


onclusions 


h- 


Flowchart  for  Experimental 

Procedure 


A Jon Am</o<f^\y  ‘0f  . 

N onuniform  Crack  G ro wth 


TIME  [SEC] 


Results  and  Discussion 


Comparison  of  Biaxial  ar^d  SENT 
Specimen  Growth  Data 


SENT  and  Surface  Cracked 
Specimen  Comparisons 


F 


•  • 


:<  W. 


Combination  of  Data 


■o 

0 

+-» 

0 

0) 

■  M 

00 

0) 

> 

c 

■  MB 

(0 

(0 


<D 

C 

0  o 

3  0 
O 

t  =5 

0  i_ 
Q.  o 

^  0 
O  415 

o  3 

■2  c/) 
P  © 

a—  v. 
(0  0 

O 

*_  ■O 
O  CD 


o  ot 

o 
o 
it 
0) 

CD 


v  0 


<0  > 
c  o 

.2  0 

^  c 

03 


c 

CD 

E 

o 

0 

a. 

co 

o 


If) 

a> 

oo 

co 

53 

Q. 


II 

L.  ■+- 


o 

5 

(/> 


£ 

03 

E 

E 

is 

CO 


> 

0 

JC 

CD 

n 

o 

k. 

3 


<0 

Q. 

E 

o 

o 

0 

(0 


c 
o 
o 

o 

Im 

£  O  = 
CL  03  CO 

£  5  £ 

£  o  2 

3=  ©  . 

II  CO  o 
T3  c  HZ 


c  ~ 

03  C 
O 


E 

o 

0) 


c 
0 

9wmm 

n 

E  5) 

(0  03 

-C  o 


■0 

c 

03 


o  5 

0  r- 


O 

.£ 


O 

03  "0 
£  m 

c  * 

O  0 
0  .t2 
<0 
o 
o. 

E 
o 
a  o 


3 

CO 

CO 

0 


CO  ^  5 

0  CO  o 

‘I 

'S  is  C) 
c  © 

=  "O 

0  £ 

O)  3 

o  co  55 

E  22  "§ 

o  0-  CO 


0) 
5 

T3  .c 

©  0 
0  © 


c 

0 

3 

cr 

0 


to 


0 

.2  0 

£  0 

©  a 
E  ^ 
o  0 
0  a. 
o  j* 


0 


0 

_3 

O 

c 

o 

o 


0 

O 

0 

t 

3 

0 

"0 

C 

0 


LU 

CO 

■% 

"0 

■  MM 

X 

0 


c 

0 

0 

5 

1 » 
JD  c 

*-»  0 
®  .i 

E  ° 
•  2 

£  & 

5*  "o 
0  0 
-0  ^ 
O  o 
o  £ 
0  o 


0 

g 

O 

0 

“0 

c 

0 


O 

0) 

o 

0 

O 

H— 

o 

0 

0 

0 

JZ 

£ 

I  MM 

.£ 

■  MM 

£ 

■  MM 

0 

3 

0 

0 

0 


I 


!cv 

.0  i 

*3 

co 

M-  C  0 

l! 

C  <0 

<0  c 
£.2 

O 

m--':  , 

.E  -:-o:  ^ 

in  « 

•*-»  CO 

fa 

“U 

o 

.  ■ 

;•••  y.V.  •  OV  •. 

•F.0>^o::  ‘ 

Q-  0 

11 

if 

«*-*• 

X  w 

.  3  O 

Jr 

LU  0L 

...IK  Q 

WO 

the  subsequent  crack  growth 

Pressurized  test  data  should  be  used  to  test  for 
pressurized  service  conditions 


